The management of water quality is an important part of natural resource governance. Assurance of water quality therefore requires formulation of the regulatory framework and institutional process. Water quality-related problems and their management are mainly recognized as local responsibilities in Integrated Water Resources Management (IWRM). The politics of environmental policy-making should consider the political economic dynamics and socio-ecological patterns. Decentralization by providing more power to the local level and moving to a new spatial management system that is based on water basins are the two strong entreaties in the new water governance paradigm. Transitional countries facing rapid institutional adjustment, restructuring of regulations, and political-economic changes are encountering these demands internally and externally in their policy formulations. In this context, this study critically examines the case of Georgia, a transitional country. In particular, the focus is on how local governance entities can be empowered and what obstacles water quality governance encounters in Georgia. Qualitative research design is the main research method implemented in this study. The key findings from the research analysis are as follows: the existing regulations and governance system do not facilitate the active engagement of local entities in water quality governance. The application of new water polices may fail again if a top-down governance model is put in place that only creates a narrow space for local governance entities to effectively govern water quality.
Introduction
Access to improved water quality is a challenging factor for drinking water, as well as water used in the food production process. Many communities are unable to access or have limited access to good quality water. According to the United Nation Water Policy Brief about water quality in 2011, human-induced water pollution is the major source of water contamination. The stress of poor water quality diminishes or even abolishes the functions of ecosystems [1] and causes acute and chronic health impacts on human wellbeing [2] . The complexity of water pollution makes the politics of water quality a challenging governance issue [3] .
The main issues to be dealt with in water quality management are macro (large scale and sectoral level) and micro (personal and individual level) water pollution [3, 4] , waste water management [5, 6] , Table 1 . Governance systems in natural resource management.
Governance Systems
Approaches Characteristics Nature of Governance political-jurisdictional space governance approaches "top-down" governance approach
Oriented to a constant hierarchical procedure; the decisions from higher levels of government direct the collaborative actions [45] [46] [47] Centralized System
Multilevel governance approach
Based on the capabilities of local, national, and regional governance institutes and public-private partnership entities [48, 49] Decentralized System; Down-scaling or up-scaling the governance [50] ; Shared responsibility for management of natural resources [51, 52] Stakeholders' approaches Community-based management Local community and their active self-engagement as the center of the local natural resources management [53] [54] [55] Participation; Principle of Subsidiarity [54] ; Local knowledge [56] Ecosystem-based approaches
Water-basin management
Ecosystem boundaries determine the spatial boundaries of governance [57] Water-basin council as the governance and management body; multiple stakeholders in decision-making process [30, 33, 36] Ecoregional management Eco-centric perspective to manage specific geographical ecosystems that can be defined at any scale based on the utilized eco-parameters; human activity is a part of nature [11, 58] Collaborative decision-making, decentralized to the ecoregional level [58] Landscape scale management/Landscape governance Landscape management considers biological and geophysical elements as well as people, land use, infrastructure, social organizations, institutional arrangements, and cultural, spiritual, and utility values [59] Aims to harmonize socially-constructed spaces and "natural" conditions of places; it is a process of political shaping and dealing with complex and locally-oriented problems [60] The water basin can be utilized as the primary geo-spatial unit for WQG. From the river basin to stream and stream segments, the water basins can be divided to manage water quality issues [61] . Before concrete policy discussions on IWRM, river-basin organizations, authorities, or committees can be assigned as the unit of governance in WQG issues [61] [62] [63] . The federal government of the USA introduced a management system based on river basins in the form of coordinated governance through the 1965 Water Resources Planning Act [62] . This act proposed to instate river-basin regional commissions to replace regional-interagency committees. With the 1964 Water Law, France introduced a basin committee system for each of the six water basins to govern the water resources. The water quality standard was one of the main outcomes of this law that increased the power of the central government in water quality regulation and planning [39] . In the UK, due to the lack of active involvement, as well as negligence and financial difficulties faced by local authorities regarding sewage management and other water quality issues, the central government brought about institutional reform via the 1963 Water Resources Act and 1973 Water Act by shifting some powers to the Regional Water Authorities (RWA) that were based on watershed or catchment area [37, 38] . This new law introduced 10 catchment-based water authorities to integrate water resource management [64] . This institutional restructuring can be identified as a new spatial scale integrated into local-level sewage, water quality, and water supply management. RWA, as a technocratic institution, could positively take part in the water quality improvement [38] .
The EU WFD proposed and implemented the river basin management to manage European surface water. The EU WFD points out that "decisions should be taken as close as possible to the locations where water is affected or used" [65] . Collaborative and integrated management plans to advance WQG are supported by the river basin water management concept in the EU WFD [66] . In Germany, river basin management is the driving principle of the water resource management and is working with all stakeholders to achieve a "good status" of all water sources in the river basins [67, 68] . All governance actors across national, regional, and local levels are cooperating with the management committees to manage water resources based on the river basin system in Germany [68, 69] . River basin authorities act as the main institutional body to govern water resources in each basin with cooperation of the central, regional, and local governments in Spain [13, 70, 71] . Based on the 1985 Water Law in Spain, river basin authorities are independent governance bodies with functional autonomy. Water resource management in Spain is also based on a decentralized system [72] . Regional water agencies at the basin level hold the responsibility to control and monitor water quality and water resource planning and development [70, 72] . Agreement as well as competing interests can be observed among stakeholders in river basin management in Spain. Stakeholders of the Water Council of Ebro Basin include a diverse range of members from the ministerial level, river basin authority, different autonomous regions, local administrative bodies, water use associations, agricultural associations, environmental organizations, business associations, labor organizations, and a representative of the recreational users [73] . However, there are conflicts of interest among stakeholders in some river basins. In the Guadalquivir River Basin, for example, the regional government and river basin authority must handle the competing and conflicting interests of communities using large-scale irrigation and other water users [17] . Thus, a lack of cooperation regarding WQG between river basin management authorities and other governance entities can be observed.
Notion of the "Local" in Water Quality Governance (WQG)
The term "local" is defined relative to the policy discourse of the level of governance and management [74, 75] , the scale of governance and management [76] , or the fragmentation of institutions [77] . In addition, the locality is identified as the geo-spatial domain in which the collective consciousness and socio-spatial identities are embedded [78] . The local government is mainly based on one single-agency system, whereas local governance is a broad concept based on the principle of plurality [77] that facilitates an inclusive local participatory framework [79] and a platform to cooperate, deliberate, and negotiate among stakeholders concerning policy implementation in diverse matters such as political, economic, social, and environmental fields [80] . The local community, government bodies, and economic stakeholders are included as the entities of local governance. However, this sector-oriented identity can overlap in real-world applications. The community members can be economic stakeholders, as well as active members in the local government bodies. Thus, strict segmentation between the categories is not observed.
Water quality-related problems have been mainly recognized as locally-centered matters [3, 11] , though water pollution is not only generated by local activities [26] . Since local governance is an inclusive governance concept [77] , the local level is the ideal governance domain because it gives space for active community participation in the WQG process, which leads to real integration among all stakeholders [11] . In traditional WQG, the local government agencies were the main or only responsible, authorized body to implement water quality standards and monitor the situation, though standards and monitoring principles were adopted by high level political authorities. Currently, local authorities provide water delivery functions as the service delivery institutes [81] and enforce regulations [3] such as by charging pollution fees.
In the UK, in a pioneer example of WQG, local authorities were given the power and responsibility to govern water pollution at the ground level by coordinating the industries and local citizens. During the industrial revolution, the UK was one of the countries that encountered severe water pollution problems in rivers and tributaries, including the general drinking water supply, which caused high mortality due to waterborne diseases such as typhoid and cholera [38, 82] . The Metropolis Water Act of 1852 and 1871 (amendments), the Rivers Pollution Prevention Act of 1876, the Public Health Act of 1875, and the Sewage Utilization Act of 1865 and 1867 delivered considerable power to local authorities to examine the sources of pollution, charge penalties, and oblige cooperation among each adjacent local authority to minimize the water pollution and manage sewage [27, 38, 83] . With the advancement of each act, weaknesses were identified and local authorities were empowered [84] . In the USA, monitoring water quality and enforcing water pollution control were tasks handled directly at the local level, and then gradually fell under the jurisdiction of the state and governance bodies before the Clean Water Act of 1972 [85, 86] . The local governments and companies were proximate responsible authorities to address household waste issues [85] . When the water pollution issues spread across watersheds and beyond the local government jurisdiction, state governments gradually took responsibility [86] . Drinking WQG in France is mainly based on local government authorities [26] . Corresponding to the financial capacities, the local, political tension between stakeholders (e.g., farmers and companies) could influence the actions taken by local government bodies in WQG [26] . In the EU WFD, the policy implementation in water resource management is identified as the responsibility of the local government. In river basin management plans, local governments should be able to address their local demands and issues regarding water management [87] . In Germany, local government entities are empowered to govern the local issues that can and should be managed at the lowest level under the Basic Law (Grundgesetz) as part of the right to self-government [69] and principle of subsidiarity [88] . The municipal codes (Gemeindeordnungen) also acknowledge the local governments' rights regarding their local environment and services. Water quality is part of their local responsibilities. Local government institutes can cooperate with other local governments by initiating a water management association (Wasserverbände) [69] . Under the EU WFD, this close cooperation among local authorities is encouraged. Municipalities cooperate through inter-municipal associations for water services (Zweckverbände) to address common water resource management issues [87] . However, critics claim that water resource management in some parts of Germany takes a "top-down" approach. For example, Lower Saxony Watershed Partnerships demonstrates a "top-down" approach that limits participation of the local community, while allowing more involvement from the regional and local official authorities [47] . With the 1985 Water Law, local government authorities in Spain were given the power and responsibility to distribute safe water as an essential public utility and to maintain wastewater treatment systems at the local level. Water quality treatments are conducted with the coordination of the central government [70] .
The responsibilities of local government agencies in WQG have been gradually curbed and abated for multiple reasons in some countries. The weakness of decentralized policies, the policy and power tension between central and local government authorities, fiscal and economic policies of the central government, NRM policies of the central government (including new spatial changes in water resource management, such as water basin-oriented management systems), unclear and complex division of power and responsibilities between different political levels [47] , and inconsistencies in the water policies have been observed as some reasons for the power shift away from local authorities. The aim of IWRM and river-basin management system is to proximate and cooperate the local level governance entities into the water governance process. In the case of WQG, it has been a centralized governance duty and applied as a franchised duty of local authorities or private companies.
Water Quality Governance (WQG) Elements
The vibrant and enforceable obligations of the governments to provide clean water, citizens' rights to clean water, and ecologically-sound approaches to protect water quality were identified as important factors for an ideal WQG regime by Bruce Pandy [13] . Though WQG is only one unit of natural resource governance, few governance elements that compose the total concept of WQG can be analyzed. In this research study, we categorize WQG elements into three main groups: standardization, mitigation and protection, and enforcement (Figure 1) . Each element represents a set of different qualities with connectivity to other elements. Water quality monitoring is the task of observing the status of the water sources according to quality standards and norms. The detailed information that is analyzed through the monitoring assists in rational decision-making in water quality management, pollution control, permitting as well as delivering penalties, and protecting water sources [89] . Setting water quality standards and norms determines the institutional setup that will be required and divulges the vision and commitment of a country's political system, as well as the international pressure for adapting such principles [90] . Moreover, the setting of quality standards is in the large pool of policy-making processes governed by the administrative feasibility, technical capacity, and political consequences of a country [13] . Unidentified water pollution causes that are based upon the precautionary principles should be considered in setting water quality standards to avoid all possible contaminants in the future [13, 91] . As part of the water quality standards, the quality guidelines and thresholds for biological, hydromorphological, and physico-chemical quality must be set. In the mitigation of short and long-term pollution, the setting of regulations and the waste management systems are the other areas to be examined [92] . By catalyzing these elements, researchers and policy-makers may be able to further examine which points need to be attained, which actors need to be involved, what kind of government model should be adapted, and identify problems or trade-offs for each step of management. In conducting an analytical investigation of the total processes at work in WQG, the institutionalization process, political dynamics, and socioeconomic demands should be critically scrutinized. 
Research Methods
This research study is part of a collaborative research project that investigates the multiple impacts of water quality on food security in the Republic of Georgia. Georgia is considered a transitional economy country [93] that is passing rapid legal and institutional changes, political reforms, and economic alterations. For example, a recent statement from the government presents some structural changes at the ministerial level and to governance components [94] . Countries with transitional economies are undergoing these changes with complex political dynamics within a short time period, with ramifications for their environmental policy management [29, 30, 32] . The natural resource governance was highly centralized before separation from the Soviet Union and the pressure on natural resources was high due to industrial development, which brought negative impacts including environmental pollution [32] . The regional and global political effects, as well as the immediate political and historical influences, can be observed in many contemporary policy and 
This research study is part of a collaborative research project that investigates the multiple impacts of water quality on food security in the Republic of Georgia. Georgia is considered a transitional economy country [93] that is passing rapid legal and institutional changes, political reforms, and economic alterations. For example, a recent statement from the government presents some structural changes at the ministerial level and to governance components [94] . Countries with transitional economies are undergoing these changes with complex political dynamics within a short time period, with ramifications for their environmental policy management [29, 30, 32] . The natural resource governance was highly centralized before separation from the Soviet Union and the pressure on natural resources was high due to industrial development, which brought negative impacts including environmental pollution [32] . The regional and global political effects, as well as the immediate political and historical influences, can be observed in many contemporary policy and governance sectors of Georgia.
Qualitative research design is the main research method in this study. Legal documents, including laws and regulations, agreements and treaties, government policy documents and reports published by international organizations, government agencies, and research institutes, have been observed according to the weight and credibility of the sources. In-depth expert interviews (N = 39) were conducted with representatives from government institutes, research foundations, international organizations, non-governmental organizations, local government authorities, and civil organizations ( Table 2 ). The expert interviews were independent of each other in terms of the questions and area of the subject field. The experts were selected based on the nature of the research questions. There were also qualitative interviews with local farmers, mainly in the Kvemo Kartli Region, Georgia. There were 20 group discussions (N = 21) and 50 individual interviews (N = 37). The interview questions were slightly altered based on factors related to location and position, but were always fixed according to the main thematic areas of the research. These qualitative, in-depth interviews allowed the interviewees' detailed opinions and experiences to be captured without a strict template. The interviews were conducted from 2015 to 2017. The gathered data from the legal and policy documents, as well as interviews, were analyzed with the content analysis approach to scrutinize the related information by comparison and in-text analysis of each interview [95, 96] . 
Results

Current Status of Water Usage and Water Pollution in Georgia
The demand for water is accelerating due to socioeconomic development in the country. However, the agricultural water demand is still high in Georgia compared to other sectors. Water withdrawal for agriculture and irrigation in Georgia was 611.8 million m 3 in 2016. This was about 46 percent of the total water withdrawal. In the same year, the industrial sector extracted 262.4 million m 3 from natural water bodies (26 percent of the total water withdrawal), while 340.8 million m 3 was used by households (28 percent of the total water withdrawal) ( Figure 2 ) [97] .
Water 2018, 10, x FOR PEER REVIEW 9 of 27 rivers without treatment [103] . Based on data from the National Statistics Office of Georgia, untreated water discharge to the surface water bodies is relatively high compared to treated wastewater discharge. In 2016, a drastic decrease in the amount of untreated wastewater was recorded; however, this is merely due to a new data calculation approach excluding water used for hydroelectricity generation ( Figure 3 ) [97] . Due to the mismanagement of wastewater treatment plants in municipalities, drinking water is contaminated by leaking pipes and cross-contamination of stored water [104, 105] . Water quality degradation is one of the major outcomes of environmental pollution in Georgia [35, 98] . Water quality of all water sources has decreased due to alarming pollution that indicates severe water pollution at a level above the world average [96, 98] . Hotspots have been identified where the water quality has become a major NRM issue and leads to a domino effect in Georgia [99] . Among them, industrial activities are one of main reason to water contamination in Georgia [100, 101] . The United Nations Economic Commission for Europe (UNECE) "Environmental Performance Reviews 2016" pointed out the untreated wastewater discharge from the urban areas, Chiatura manganese mines, copper (JSC RMG Copper) and gold mines in Bolnisi area, coal mines in Tkibuli area, factories in Batumi, and the Batumi Oil Refinery, as well as eutrophication in the Black Sea, as alarming contributors to water pollution [102] . Untreated wastewater discharge from the urban areas is the biggest polluter of surface water, with about 70% of wastewater flowing into tributaries and rivers without treatment [103] . Based on data from the National Statistics Office of Georgia, untreated water discharge to the surface water bodies is relatively high compared to treated wastewater discharge. In 2016, a drastic decrease in the amount of untreated wastewater was recorded; however, this is merely due to a new data calculation approach excluding water used for hydroelectricity generation ( Figure 3 ) [97] . Due to the mismanagement of wastewater treatment plants in municipalities, drinking water is contaminated by leaking pipes and cross-contamination of stored water [104, 105] . Industrial water pollution in Georgia causes severe health and ecological impacts. Due to the weakness of the existing law and unwillingness of some industries to participate in sustainable NRM in Georgia, the polluter pays principle is dysfunctional [38] . Also, the threat to the local labor market is another reason to reverse tough political actions against such industries [99] . The self-monitoring of outflow is irregular and small industries do not have the technical facilities required to treat wastewater [104] . Unsustainable agricultural activities are other causes for water quality degradation in Georgia. The farming practices in Georgia have been identified as unsustainable and ecologically harmful. The intensive application of chemical fertilizers and pesticides and the mismanagement of natural resources, such as soil, water, and forest, induce long-term effects on climate conditions in the region [106, 107] . Felix-Henningsen et al. [108] investigated the impacts of toxic sulphidic heavy metals (Copper, Zinc and Cadmium) on the food system due to soil contamination. They argued that water tables have been contaminated due to the run-off from agricultural lands [108] . Systemic monitoring for such nonpoint source contamination has not yet been developed in Georgia [35, 105] . Thus, water quality is a key governance theme in water resource management in Georgia.
Implementation of Water Quality Governance (WQG) in the Contemporary System
Water resource management is currently based on the Law of Georgia on Water 1997. Parallel to this law, there are other laws that directly and indirectly govern water resources in different ways that create inconsistency and fragmentation in the water policy implementation in Georgia [34, 109] . In existing laws, water quality is a key emphasis. Table 3 analyzes the existing regulations within each law related to water quality, their model of WQG, and their spatiality. Beyond the above-mentioned laws and orders, there are more that directly facilitate other functions in water resource management. They do not, however, explicitly mention water quality. For example, the Law of Georgia on Land Melioration 1997 determines the water sources to be used and responsibilities of hydro-technical constructions for the amelioration of water bodies for agricultural irrigation [110] . During Soviet occupation, the Ministry of Amelioration and Water Economy was one of the core ministries governing the water economy and oversaw the development of irrigation systems to support booming agricultural production. Georgian Amelioration is a state-owned company which has its own regional branches. They mainly focus on the construction of irrigation canals and maintenance of the existing canals, and have no responsibilities regarding water quality management [110] .
The legal fortification for the water quality standardization and mitigation and protection is seemingly well-covered by other laws emphasizing various aspects of the issue. There are a few points in the legislation dealing with the enforcement of WQG. However, the critiques of these laws address two main issues: (1) the gap between legislative expectations and the implementation or enforcement of these regulations; (2) internal contradictions in the laws. WQG is primarily the responsibility of the national-level ministries in Georgia. Based on the interview data and the study of the current management system, most WQG elements for law-making and implementation are centralized at national-level institutes (Table 4 ). The different responsibilities regarding WQG vary within each ministerial level, and little integration exists across ministerial levels (i.e., vertical cooperation) [102] . The Ministry of Environment and Natural Resources Protection of Georgia (MENRP) acts as the key institution for WQG. The Department of Environmental Pollution Monitoring under the National Environmental Agency has been the main responsible body in Georgia for water quality since 2006. They conduct sampling in pre-selected sample sites on a monthly basis, as well as two times per month in hotspots. In 2016, there was a total of 150 sites across the whole country. The monitoring process, laboratory analysis by their two regional offices (Batumi and Kutaisi), and assessment of the water quality status for the whole of Georgia (including surface, ground and marine water sources) are the main duties of the department. The Department on Environmental Supervision will be informed of any alarming water pollution in order to conduct the necessary action against the polluters or prevent the action by working with the responsible stakeholders. The Department of Geology conducts the groundwater quantity analysis, while the Department of Hydrometeorology collects the surface water quantity data [111] . The Ministry of Labor, Health and Social Affairs is responsible for setting the water quality standards for all water sources [34, 104] . The minimum level of water system surveillance to ensure drinking water quality is officiated by the Ministry of Labor, Health and Social Affairs. The drinking water quality standards were established in 2001 by following WHO guidelines and former Soviet Russian norms [104, 112] . The Ministry of Agriculture of Georgia is also responsible for drinking water quality monitoring and supervision [34] (NPD, 2013) . Neither the Ministry of Agriculture of Georgia nor their extension service offices conduct water quality measurements in the irrigation channels. At the practical level, it is unclear who should conduct the quality testing of irrigation channels or if anyone is responsible for the monitoring [113, 114] . Concerning the water supply and waste management in municipalities, this is mainly governed by the Ministry of Regional Development and Infrastructure with the Municipal Development Fund and the Georgian National Energy and Water Supply Regulatory Commission. Their actions to maintain drinking water quality are vital [104] . The institutional setup in the WQG is totally centralized [103] . Table 4 . Current distribution of water quality governance (WQG) elements in Georgia.
WQG Elements
Institutions Involved Nature of Power Distribution The other critique is the internal contradictions of laws. For example, the 2004 Tax Code and the Law of Georgia on Licenses and Permits 2005 obliterate some key environmental pollution taxes and certain conditions to obtain permits in matters of natural resource usage that negatively influence water resources management [34] . Industries do not need to obtain a license or permission for surface water extraction and discharge of wastewater, only for the groundwater extraction. As a result, there is no legal mechanism or institutional setup to terminate such environmentally harmful activities [105] . Thus, the National Environmental Agency can only conduct monitoring of the condition and seek voluntary cooperation from industries for sustainable natural resource usage. Overall, there is a lack of consolidated mechanisms for water quality management in Georgia [111].
Mitigation and Protection
Role of Local Authorities in Water Quality Governance (WQG)
According to the new demarcation based on the 2016 ordinance, there are five self-governing cities, including Tbilisi, Porti, Batumi, Rustavi, and Kutaisi, with more than 50,000 inhabitants, and 59 municipalities that combine rural areas and a city as a local government unit in Georgia. The mayor and the council members (Sakrebulo) are directly elected. Apart from this election, there are limited opportunities for the active participation of the community in the local government in Georgia [115, 116] .
Local government institutions function as service delivery institutes in water resource management in Georgia. Drinking water distribution is the main responsibility of the local authorities. Local authorities either join with private water supply companies, as in Tbilisi, or with a government-owned company [117] . Centralized water is supplied to 95 percent of residents in urban areas and 35 percent in rural areas [104] . The local government agencies are not really empowered by law to be involved in general water resource management, though limited power is granted to manage their local natural resources. Based on Article 16 of the Law on Local Self-Government Code 2014, local governments are also responsible for performing small restorations of local water canals. The critics say that the definition of local water is not clear in the Law on Local Self-Government Code or in the existing Water Law. This gap in the law is a practical issue in the rural municipalities who use spring water sources for drinking water. As municipalities are responsible, along with the local water supply companies, for delivering drinking water to the area, they need to obtain the authority from the National Environmental Agency [117, 118] . The interviewees from the local government offices admitted that most of decisions are made by the central government. The interviewees felt that, following cooperation with the national government, the local government should have the power and authority to govern their own natural resources. Local authorities are keen to have their own regulation capacity for decisions regarding their local resources [118] . Due to a lack of technical staff, the local government is unable to maintain the public services efficiently. The reserved budgetary portion may a limited amount to train staff or limit building technical capacity at the local level (Table 5 ). This financial constraint leads to either limited and regular training facilities or a lack of technical staff. Overall, local governments currently fully depend on the central government, and face financial and administrative limitations [119] . 
Drafted Water Law-Integration and River Basin Management
The key issues for contemporary water policies in Georgia are the complexity and malfunction of the water resource management in the institutionalization process and implementation; the limited power and authority of local officials; and missing legislation to address key water management issues, such as concrete water pollution prevention tools, a combination of water protection requirements, and restrictions for unsustainable land use and other spatial development [104, 105] .
Water resource management in Georgia is in a transformation period. Discussion regarding a new water management system commenced in 2005 [109] . The international discussion about IWRM and the river basin management approach have been gradually introduced to the Georgian water community through several projects aided by international organizations, such as the EU, UNDP, IBRD, GEF, and USAID, as well as other donor countries. In these policy dialogues, water quality is a key nodal point as water pollution from several industrial and municipal sources causes many negative impacts in Georgian society [103, 120] . Water quality is a key focus of the Kura (Mtkvari) Ara(k)s River Basin Project of the UNDP and GEF, which addresses a transboundary river basin between Georgia, Armenia, and Azerbaijan. For Georgia, updating the water quality standards [121] and harmonization of institutions and governance processes are recommended [103] .
The new drafted Water Law of Georgia on Water Resources Management is being discussed and revised in a multi-stage process. In 2011, the Memorandum of Understanding on the implementation of the National Policy Dialogue (NPD) on IWRM was signed by the Ministry of Environment and Natural Resources Protection of Georgia and the UNECE. The concept of the new Water Law was approved by the NPD Steering Committee and the first draft of the "Law on Water Resources Management" was formulated in 2013. EU WFD guidelines and their obligations are a mandatory part within the cooperation between the EU and Georgia based on the EU-Georgia Association Agreement signed in 2014 by both parties [34, 105] . This agreement aims to harmonize Georgian environmental governance and policy with EU legislation in accordance with a time schedule [122] . Specifically, there is a roadmap for Georgian legal and policy implementations for environmental and climate action to approximate those of the EU. This is part of the EU-Georgia Association Agreement in the fields of environment and climate action. In this Road Map, water quality and water resource management is one of the identified sectors that also set a timeline to draft new laws and by-laws [123] . The new draft has to be approved by the Georgian parliament before September 2018 [124] . The drafted law should be enriched by an integrated water management plan, river basin management system, and a detailed plan for water resources management. Establishing a new institutional and regulatory framework has been identified as the main structural advancement of the prospective water law [125] . By referring to the draft, changes in the water laws and policies can be grouped into three categories, including:
Governance and Institutional Changes
The lack of stakeholder integration is one cause of ineffective water resource management in Georgia [110] . By shifting away from sectoral water resource management, the new water governance will be based on the integrated water governance system. Chapter I, Article 5 in the drafted law elaborates on the concept of integrated protection and sustainable use of water resources at the national, regional, and local level, with mutual cooperation among all water users [125] . According to this definition, new water policy institutionalization expects to have vertical and horizontal coordination. Harmonized vertical coordination between ministerial levels is one priority of the new law which is missing from the present water governance. The river basin system will be the spatial basis for IWRM implementation and institutions under the new law. As the umbrella governance unit, the Intersectional Committee for Protection and Use of Water Resources will be officiated by combining all line-ministries, namely the Ministry of Environment and Natural Resources Protection of Georgia, Ministry of Labor, Health and Social Affairs, Ministry of Agriculture, Ministry of Economy and Sustainable Development, and Ministry of Finance, as well as other stakeholders including local government authorities. The main responsibility of this committee will be the coordination of policy in the field of water resources management. Other ministerial-level government units are still being discussed [124] .
WQG will be a main thematic area in the Intersectional Committee, and the duties of the National Environmental Agency regarding water quality management will be more organized and coordinated with other ministries, as well as the River Basin Management Unit. Under the coordination of the MENRP and the Ministry of Labor, Health and Social Affairs, local government authorities will gain special competencies regarding the protection and use of water resources. Along with the above-mentioned ministries, local municipalities with the River Basin Management Units under MENRP will be responsible for the protection and use of water resources [125] . One of the main focuses in the WQG is monitoring. In the future, there will be a more constructive plan for water quality monitoring by advancing the monitoring points and a joint institutional arrangement between the National Environmental Agency and the Ministry of Agriculture to monitor the agricultural water discharge to surface and groundwater sources. However, there is not yet an exact and finalized institutional structure. This kind of inter-institutional arrangement will be settled after implementing the new law. Also, transboundary cooperation will be a thematic area in water resource governance, and water quality, in particular, will be a key topic in this regional cooperation [124] .
Spatial Reconfiguration
River basin-oriented water resource management is one of the main goals of the new water law. This spatial change of water management can be observed as the main policy revolution in the water governance paradigm shift in Georgia. There will be a special application of this concept in Georgia, going beyond the classical river basin spatial scale by applying river basin districts. Based on the drafted law, a river basin district is "the area of land and sea, made up of one or more neighboring river basins together with their associated ground waters and coastal waters which is identified as the main unit for integrated management of river basins" [125] . There will be six river basin districts (Figure 4) , namely the Alazani-Iori Basin District, Mtkvari Basin District, Khrami-Debeda Basin District, Enguri-Rioni Basin District, Chorokhi-Kintrishi Basin District, and Bzipi-Kodori Basin District [125] . Each river basin will have a River Basin Council after the feasibility study by the authorities. Based on the drafted law, the main goal of the council is to "ensure cooperation between the governmental and non-governmental entities with the view of protection and wise use of water resources within appropriate basin district" [125] . Thus, the functions of the River Basin Councils will include providing consultations, proposals and coordination of the stakeholders during the elaboration and implementation of River Basin Management Plans [103, 124] . Hence, the River Basin Council acts as a consultation mechanism to manage water resources. The council will consist of representatives from the central government, local government, and other stakeholders in the district. For the management of water resources, there will be River Basin Management Units under the MENRP body consisting of authorities who are directly involved in the water resource management [126] . Based on the drafted law, the committees of each district will create a river basin district managing plan with consultation from the Ministry of Environment and will proceed to the central government for approval and implementation. According to this plan, WQG will be concerned with anthropogenic effects and risk assessment in the region, and will get information from local representatives (Chapter VI, Article 32) and through public hearings (Chapter VI, Article 34) [125] . Regional units of the Ministry of Environment and Natural Resources Protection (river basin management services) will probably be established, but this question is still under discussion [124] . The reasons for having river basin districts rather than river basins are convenience in the administrative functions, less financial costs, and better integration in water management [124] .
Regulation Changes
The regulations of the drafted Law of Georgia on Water Resources Management have been advanced based on the comprehensive regulations of the EU WFD. By adapting the EU WFD into a national natural resource management system, considerable changes to institutions are an obvious consequence [119] . The guiding framework and legal norms upon which the new regulations are modelled [34] According to the drafted law, surface water requirements will be developed and reviewed within the river basin management plan every six years. In addition, the water quality data repository will be open to the public [125] . Under the regulation framework in the drafted law, there will be programs for maintaining and improving water quality [124] . These programs will aim to take integrated action to search for the cause of water contamination and alleviate or stop the emission factors, as well as advance the regulations in order to maintain the high quality status measures and reach the EU water quality objectives (Article 31) [125] .
and status. By following the EU WFD, the drafted law will advance their quality norms and monitoring with biological, hydromorphological and physico-chemical quality categories [111] . According to the drafted law, surface water requirements will be developed and reviewed within the river basin management plan every six years. In addition, the water quality data repository will be open to the public [126] . Under the regulation framework in the drafted law, there will be programs for maintaining and improving water quality [125] . These programs will aim to take integrated action to search for the cause of water contamination and alleviate or stop the emission factors, as well as advance the regulations in order to maintain the high quality status measures and reach the EU water quality objectives (Article 31) [126] . [126] ; authors were given permission to rework the original map).
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There is a tendency for most responsibilities in WQG to accumulate with the authorities in the central government. If the agencies at the legislative and implementation levels are not well identified in the total governance process, the role and contribution of local government authorities in WQG can be ambiguous. By sharing the responsibilities and providing opportunities to engage in the different steps of WQG, local government authorities will be active members of the total water [125] ; authors were given permission to rework the original map).
Discussion
Shifting Passive Members to Active Members: Enhancement of Local Governance Entities in WQG
There is a tendency for most responsibilities in WQG to accumulate with the authorities in the central government. If the agencies at the legislative and implementation levels are not well identified in the total governance process, the role and contribution of local government authorities in WQG can be ambiguous. By sharing the responsibilities and providing opportunities to engage in the different steps of WQG, local government authorities will be active members of the total water resource management in Georgia. Thus, the drafted law and the following policy developments in Georgia need to consider good practices already implemented elsewhere. In Germany, local level authorities, including the local technical agencies (Wasserwirtschaftsämter), are responsible for monitoring, permitting, and licensing, as well as other enforcement actions, to maintain water quality locally [69] .
As far as establishing the standardization of water quality, which involves monitoring water quality, reporting, and assessing the quality status, a consideration of local knowledge in sampling is highly recommended by the World Meteorological Organization in their technical report "Planning of Water-quality Monitoring Systems" [126] . Establishment of sampling stations, the close observation of water quality, and the frequency of reporting should all be determined at the local level [89] . Insufficient parameters and locations for monitoring water quality, an inadequate quality control system, and lack of trained staff are some of key challenges that have been identified in Georgia [127] . In the new water policies, organization of water quality monitoring is going to be based on the EU standards [128] . There is an essential importance to establish a mechanism to convert monitoring data into a statement about the status of water bodies as a fundamental factor in a solid water quality assessment, which is missing in the current WQG [129] . Such standardization of the water quality needs to be independent from the negative policy-bias that may misguide the norms and objective of water quality standards. Regarding such a mechanism, local governance entities are an inevitable stakeholder with regards to local knowledge, proximity to the issue, and institutional flexibility. In addition, the local government authorities in Georgia admitted that, although the setting of national standards is the responsibility of the national level, updating the quality parameters and monitoring the status should be the responsibility of the local authorities. The officers from the Department of Environmental Pollution Monitoring could gain active support from the local authorities in this regard and could improve the technical capacity by training local staff to conduct water quality monitoring [111] . Such facilitation and capacity building at the local level are not only meant to empower a few technical staff with the local authorities, but also to empower the local communities. Local participation in monitoring the conditions of natural resources could enhance people's awareness of their local natural resources and participation in ensuring sustainable use [130] . Local public hearings or a body to handle complaints at the local government level is one of the demands of the local communities [131] . Moreover, local governments could prepare a report on the status of water quality in the area and be a part of the preparation of a comprehensive quality guideline and thresholds for biological, hydromorphological and physico-chemical quality for identified and unidentified pollution threats based upon the precautionary principles in coordination with the watershed management bodies [132] . Certain analyses must still be conducted in the central laboratory due to the complexity of the tests and equipment availability. The central government agencies, connected to the local level by their regional offices, can obtain active support from the local governments under such a system of mutual cooperation in Georgia.
Local-level governance entities cannot be detached from the mitigation and protection WQG elements, including maintaining water quality standards, protecting water sources, mitigating causes of short-and long-term water pollution, and risk assessment. Finding the appropriate, lowest level of governance is proposed as a guiding principle to manage water pollution based on the nature of the issue [133] . In the case of water contamination or any other water degradation issue, addressing the problem at the governance authority in the same geographical location may achieve effective results. Thus, local government is the ideal spatial governance unit to oversee and take immediate action on the issue [134] . Though currently there is limited or no opportunity for the local governance authorities to actively take part in the mitigation of water contamination and protection of water sources in the region, local government agencies expect to have more chances under the new law [117, 118] . This instigates a proximate relationship with the local communities and industries, and creates the opportunity to cooperate on NRM in a sustainable manner [52] . In particular, the local authorities, as the main, responsible institutes for water delivery and wastewater treatment in Georgia, should also be responsible for maintaining water quality. In contrast, the centralization process abates the competencies of the local governments. Though the water supply and waste management are tasks of the local government authorities under the Law on Local Self-Government Code, the actual situation is peculiar. Water supply is centralized in most municipalities and sewage systems are malfunctioning in most rural municipalities. The financial capacity is limited to develop their own systems due to the curtailing of tax revenues for the local authorities [117] [118] [119] . If funding was available, updating and installing wastewater treatment facilities would be priorities [104, 105] . Coordination among adjacent local government institutes and other stakeholders, like the inter-municipal associations (Zweckverbände) in Germany [87] , is essential in regulating nonpoint source water pollution because the contamination locally may have been generated in another area [135] . Thus, vertical coordination at the local level is missing among municipalities in Georgia and, thus, needs to be strengthened. In the drafted law, risk assessment that includes the identification, assessment, and forecasting of risks (Chapter II, Article 6, G) [125] will be centrally performed at the ministerial level. Local governance entities have the potential to be active stakeholders in risk assessments in their local region and network with the WQG system.
In terms of the enforcement elements in WQG, the active engagement of local government authorities is vital in implementing enforce directives including charging penalties for water contamination, issuing licenses and permits, and recommendations in the environmental impact assessment. Setting a regulatory framework and an appropriate institutional arrangement are essential to controlling water pollution [91] . Increasing the ability for involvement in local environmental matters, such as by implementing regulations at the local level, has a positive effect on local concern for natural resource management [53, 130] . Otherwise, natural resource management may be incompatible with the local context [136, 137] . Water pollution taxes and penalties for water contamination are strong economic instruments that can be given to the local authorities [138] . Georgian local government institutions anticipate the implementation of a local tax system [119] . Giving the authority to govern their water sources locally with the coordination of the central government would be a cost-effective outcome for the environmental governance system. Even in the mega-scale projects that require permits from the national government, the active participation of the local government is crucial in the surveillance of the process and the environment impact assessment. The local government, as the closer authority to the use of natural resources in the region, must have the necessary power to intervene in any type of misuse of local water sources by industry or agricultural enterprises. Otherwise, poor conduct cannot be directly addressed based on local concerns. This also brings multiple benefits to the local communities, as well as the national interest [118] . To be part of the WQG, the competences of local communities should be considered in the governance process. These applications will be a part of the water governance process that is beyond the legal framework. However, the legal framework should be flexible enough to allow the expanded participation of local communities and this engagement should be supported by capacity-building at the local level.
Logically, the demands for empowerment of the local governance in WQG require legal facilitation through the Local Self-government Law. In that regard, the National Association of Local Authorities of Georgia (NALAG) points out considerable changes and clear definitions in the Local Self-government Law that are in agreement with the prospective water law. Otherwise, the gap between application and expectations will perpetuate the passive role of local governance in the total water resource management in Georgia [117] . With active engagement opportunities, WQG could be carried out by a system of network-governance [139, 140] that is entrusted with and feels responsibility for local governance stakeholders by being a partner in the governance process.
Oscillation or Harmonization: Water Quality Governance (WQG) between Political-Jurisdictional Space Governance and Ecosystem-Based Governance
The drafted law can be identified as a revolutionary attempt to alter the total governance system in Georgia. This law will establish the River Basin District water management system as the new type of natural resource governance model, utilizing an ecosystem-based approach. As previously discussed, there will be a new institutionalization process and regulatory framework to facilitate this new governance model. By shifting governance to a new spatial scale and configuration of water resource management, a modernization of the governance system in Georgia, accompanied by effective and sustainable water management, is anticipated. In addition, there has been a long-term demand for the proper decentralization and devolution of political power to the local governance level [119, 141] . This political dynamic also needs to be taken into account in the revision of the NRM in Georgia.
In the existing system, there is strong, sectoral-based water governance. In sectoral-based water governance and management, top-down governance leads to diminished social participation and formulates a hierarchical policy implementation culture and institutional setup [142, 143] . The river basin management system demands a concrete river basin management plan and governance system, including a governing body that stakeholders can engage with to join in the decision-making process and an administrative body with technical functions, including monitoring water sources, cooperation and coordination among stakeholders, distribution of water, disaster management, and ecosystem protection [144] [145] [146] . The water basin system could encourage solidarity among locals to protect their water sources. In France, catchment-based water governance also impacted agricultural systems, resulting in more sustainable practices such as organic and low-input farming methods [26] . If the new law and by-laws do not correctly understand this mechanism and the governance power again moves towards the central government, then the positive expectations and outcomes of this new spatial governance system cannot be obtained. The river basin district council will be a body with consultation tasks with the MENRP. However, the realization of the IWRM within the river basin district system is an important objective. Thus, the establishment and enablement of the management unit is a vital task. However, attaining sufficient financial support may be a challenging obstacle to the establishment of river basin management units for each river basin district [103] .
By analyzing the governance elements of WQG in Georgia within the existing system and possible changes in the new water management paradigm, it becomes evident that the key is avoiding a shift back to sector-oriented management in the long-term or a deceptive application of IWRM. In a deceptive application of IWRM, national agencies only maneuver to inter-agency representations and officiate special delegations to the national level from the local government level [11] . These delegations could be a symbolic representation of the local level, rather than creating the truly inclusive engagement of stakeholders in local governance. In Georgia, there is strong political compulsion towards a centrally-oriented governance system. There are still chances to develop a "top-down" governance system and an institutionalization process under the political-jurisdictional space governance approach. How far the ecosystem-based governance system will go in formulating a new type of democratic regulation, institutional system, and productive decentralization within such a spatial governance model will depend on the practices and authentic contribution of each stakeholder. Thus, the proposed Intersectional Committee for Protection and Use of Water Resources or River Basin District Committees should act beyond their role as inter-agency representatives and their delegation activities. The active integration of stakeholders is compulsory for the success of the total IWRM application. Integration is not a neutral process. It is a political process in the plural society [19, 147, 148] . The interaction of cross-sectoral stakeholders for the achievement of a common goal is manifested in the integration process of the IWRM [143] . With the new water law and the policy changes in Georgia, the governance system for NRM will consolidate with vivid governance characteristics of political-jurisdictional space governance, Ecosystem-based approaches, and Stakeholders' approaches. WQG is one of the good thematic areas in total water resource management that allows the policymakers to clearly identify the steps of how national-level stakeholders and local governance entities in the River Basin system can be active partners in an integrated manner. A plurality of society in Georgia that connects with a multiplicity of stakeholders, legal pluralism, and multi-functionality [149] needs to be envisaged in a process of long-term application of the drafted law and the new water governance system in Georgia.
Obstacles and Chances for Efficient Water Quality Management
Hindrances have been identified that negatively affect efficient WQG. However, in the larger context of water resource governance, some specific obstacles may be concealed [23] . Critical obstacles for obtaining effective and efficient water quality management include lacunae in the legal rights to have improved water; low priority on the government agenda or not having a solid national strategic plan for water management; lack of coordination among institutions or "disintegrated" water resources management; neglect and poor management; lack of funds and other resources; the role of the government authorities themselves as large-scale water polluters; little advancement in terms of knowledge; lack of public interest; and the space for corruptions [12, 13] . As discussed, water quality is the main theme in water resource management in Georgia, but efficient and effective water quality management cannot be reached due to the gap between legislative expectations and the implementation and outcomes of water quality regulations, as well as the internal contradictions of the laws. This leads to continued detrimental activities by polluters that cause water contamination [103] . Local authorities are mute due to the lack of power to prevent local-scale pollution [117, 118] . In other cases, there is currently only a narrow opportunity to engage local communities in governance. Under current power and responsibilities, the local government rather acts as the technical and administrative body. Some local community members admit the gap between the local authority and people's roles, particularly in local matters of water pollution or other water quality issues. The lobbying power of local communities can be an important factor to mitigate, report, and examine water pollution activities at the local level [11, 53] . Hence, public councils, local community meetings, a petition system, and public hearings at the local level could be tools to activate people's participation in Georgia.
More international cooperation and adjacent work with EU members are vital to advance the technology and knowledge. Currently, Georgia is a strong partner in the European Neighborhood Instrument, which assists by strengthening environmental governance in Georgia. Capacity-building at the local level is the task of national-level stakeholders (i.e., government and NGOs). Local authorities would like to have local staff with technical capacities in water quality monitoring, control, and analysis. Moreover, the cooperation between the Amelioration Institute and entities in water quality management need to be strengthened, as the water supply and allocation are intertwined with water quality. These are the future institutional arrangements that await the new water governance policy paradigm shift in Georgia.
Conclusions
This research study identified the thematic areas and demands at the local level that assist in empowering local governance entities for efficient WQG in Georgia. During the ongoing paradigm shift in the water resource management system, Georgia has to prudently enact a new water law and by-laws by considering the challenges of implementing decentralization and a new spatiality in water governance. In this paper, WQG elements were categorized as means of Standardization, Mitigation and Protection, and Enforcement, which provided a framework for an analytical review of the existing institutions and regulation system, as well as the prospective water policy system. As the local level is the proximate governance level regarding the consequences of water quality issues and the domain for active civic engagement, empowerment of the local governance entities could bring financial, administrative, and socioeconomic advantages to Georgia. Rather than creating discordance in governance, river basin district councils and stakeholders in local governance should cooperate by respecting each other's responsibilities and finding opportunities to bring about effective water resource management. Otherwise, the inconsistencies and overlap of functions and responsibilities could once again lead to the mismanagement of water resources. In this study, we identified that the political economic dynamics and socio-ecological patterns are important factors in the politics of environmental policy-making. The empowerment of local governance in WQG should fit into the river basin management system as a new spatial reconfiguration in Georgia. Overall, the new water law should consider the deeply-rooted societal values and political-economic dynamics in Georgia as a country in a paradigm shift in water quality governance and a transitional political economic context. Further research is required to deeply examine local communities' understanding of water quality, as well as the hindrances and potential to improve people's participation in WQG in Georgia.
